Animal Memory: Chimpanzees Anticipate What Comes Next in Short Movies  by Beran, Michael J.
Current Biology
Dispatches6. Winter, S.S., Mehlman, M.L., Clark, B.J., and
Taube, J.S. (2015). Pasive transport disrupts
grid signals in the parahippocampal cortex.
Curr. Biol. 25, 2493–2502.
7. O’Keefe, J., and Dostrovsky, J. (1971). The
hippocampus as a spatial map. Preliminary
evidence from unit activity in the freely-moving
rat. Brain Res. 34, 171–175.
8. Taube, J.S., Muller, R.U., and Ranck, J.B.
(1990). Head-direction cells recorded from the
postsubiculum in freely moving rats. I.
Description and quantitative analysis.
J. Neurosci. 10, 420–435.
9. O’Keefe, J., and Burgess, N. (1996). Geometric
determinants of the place fields of
hippocampal neurons. Nature 381, 425–428.
10. Sargolini, F., Fyhn, M., Hafting, T.,
McNaughton, B.L., Witter, M.P., Moser, M.,
and Moser, E.I. (2006). Conjunctive
representation of position, direction, and
velocity in entorhinal cortex. Science 312,
758–762.Cur11. Stackman, R.W., and Taube, J.S. (1997). Firing
properties of head direction cells in the rat
anterior thalamic nucleus: dependence on
vestibular input. J. Neurosci. 17, 4349–4358.
12. Blair, H.T., and Sharp, P.E. (1996). Visual and
vestibular influences on head-direction cells in
the anterior thalamus of the rat. Behav.
Neurosci. 110, 643–660.
13. Barry, C., Hayman, R., Burgess, N., and
Jeffery, K.J. (2007). Experience-dependent
rescaling of entorhinal grids. Nat. Neurosci. 10,
682–684.
14. Derdikman, D., Whitlock, J.R., Tsao, A., Fyhn,
M., Hafting, T., Moser, M.-B., and Moser, E.I.
(2009). Fragmentation of grid cell maps in a
multicompartment environment. Nat.
Neurosci. 12, 1325–1332.
15. Krupic, J., Bauza, M., Burton, S., Barry, C., and
O’Keefe, J. (2015). Grid cell symmetry is
shaped by environmental geometry. Nature
518, 232–235.rent Biology 25, R827–R844, October 5, 2015 ª16. Stensola, T., Stensola, H., Moser, M.-B., and
Moser, E.I. (2015). Shearing-induced
asymmetry in entorhinal grid cells. Nature 518,
207–212.
17. Barry, C., Ginzberg, L.L., O’Keefe, J., and
Burgess, N. (2012). Grid cell firing patterns
signal environmental novelty by expansion.
Proc. Natl. Acad. Sci. USA 109, 17687–17692.
18. Carpenter, F., Manson, D., Jeffery, K.,
Burgess, N., and Barry, C. (2015). Grid cells
form a global representation of connected
environments. Curr. Biol. 25, 1176–1182.
19. Hardcastle, K., Ganguli, S., and Giocomo,
L.M.M. (2015). Environmental boundaries as
an error correction mechanism for grid cells.
Neuron 86, 827–839.
20. Jeewajee, A., Barry, C., O’Keefe, J., and
Burgess, N. (2008). Grid cells and theta as
oscillatory interference: Electrophysiological
data from freely moving rats. Hippocampus
18, 1175–1185.AnimalMemory: ChimpanzeesAnticipateWhatComes
Next in Short MoviesMichael J. Beran




A recent study shows that chimpanzees remember a movie they viewed one day earlier, and their eye
movements show that they anticipate certain actions in that movie before those actions occur by looking
to parts of the scene that are about to become relevant to the storyline.One of my favorite movies, Office
Space, is about a software engineer who
does not like his job; among the many
reasons for this is that even getting into
the office requires touching a door
handle that shocks him every day. Later
in the movie, he has had enough of that
door, and he grabs a drill from a
workman standing on a ladder, and
unscrews the entire door handle to end
this problem. Each time that I see this
movie, I anticipate this grabbing of the
drill, and my eyes drift to where it is
located in the scene even before the
actor reaches for it. The reason, of
course, is that I remember the scene,
and I know what is coming next, and I
am preparing for it by locating the drill
that the actor soon will grab. Thishappens all of the time when we
re-watch movies, advertisements, or
even our own home videos. We look to
where we expect certain actions to
occur, and we anticipate those actions,
all presented on a two-dimensional
monitor or screen. And, often we do this
after only one experience watching the
scene previously. A new study [1]
reported in this issue of Current Biology
shows that chimpanzees and bonobos,
like humans, remember videos they saw
only once, and when shown that video
again, they anticipate exciting and
salient parts of a scene and look in
anticipation to where in the scene those
events will occur.
In the study of Kano and Hirata [1], the
apes first watched a highly salient scene(the reader can find these scenes online
as part of the article’s Supplemental
Information). In the scene, a human is
attacked by a gorilla (played by another
human in a costume), and the attacking
gorilla emerges from one of two doors.
When shown the same video a second
time the next day, and with eye-tracking
technology monitoring where the apes
were looking through the video, the
researchers found that the chimpanzees
clearly anticipated what was going to
happen next. They looked more often
toward the door where the gorilla
character would eventually emerge during
the few seconds before his emergence
than they did toward another door
or toward that same door during
the original viewing of the video2015 Elsevier Ltd All rights reserved R829
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was going to happen).
It was possible that the apes looked
toward that door more, not because they
remembered the content of the scene,
but rather because they remembered
a location within the screen as being
relevant. To test this, Kano and Hirata [1]
presented a second set of videos. In the
first video seen by the apes, the gorilla
again appeared, but now the human
defended against this attack by reaching
out and selecting one of two defensive
tools that were spatially separated in one
part of the video image. On the second
presentation of the video the next day,
the same event occurred, but the
locations of those two tools were
reversed. So, if the apes were
remembering reaches to a location,
instead of which tool the human used
for defense, they would look to the
same location onscreen. But, if they
remembered the content of the scene,
and which tool the human had used
before, they would look to its new
location. To return to my example, if
future versions of Office Space put the
ladder on the other side of the actor, I
would still look toward it because that is
where the relevant item to the scene (the
drill) is located. Like me, the apes
anticipated what tool the human actor
would grab, not where onscreen the
actor had reached the day before. They
remembered the content of the scene,
and at least one specific element that
was going to become salient through its
selection by the actor. And, again, they
did all of this with anticipatory looks in
that direction, before the actor’s hand
moved at all to indicate what would be
grabbed.
We know that great apes can
anticipate the future, and that they have
expectations about what should occur in
certain contexts (for example [2–6]).
They also remember events they have
seen, and some language-trained apes
can even comment on relevant parts of
those events (for example [7,8]).
However, the results from Kano and
Hirata [1] add something new — a
demonstration that apes have
knowledge of the stream of events of a
unique scene shown to them only once,
and only in video form, and they
anticipate what comes next. They
remembered that event for a longR830 Current Biology 25, R827–R844, Octobperiod, and seem to have specific
information about the particular
upcoming actions during the scene. Of
course, eye movements that anticipate
events onscreen do not necessarily
reflect a conscious awareness or explicit
knowledge of what comes next [9,10],
but there is some reason to think that
they might — given that apes and
some other nonhuman animals make
future-oriented responses and report
on past events in an episodic-like
fashion (for example [7,8,11–14]).
I have worked with language-trained
apes. These apes learned hundreds of
lexigram symbols that represented
items, actions, places, and individuals
[15–18]. They, too, enjoyed videos of
scripted events, particularly those that
involved fictitious characters that the
caretaking staff would wear during some
scripted events. Once, a video was
made that involved the character ‘Pinky’
(a person in a Pink Panther costume)
being found in a large food cooler
‘stealing’ a bunch of bananas and then
driving off in a vehicle. After seeing this
event on the television, a bonobo named
Panbanisha requested that video again
(and again!) by using the lexigrams
‘Pinky Banana Tv’. Once while showing
it to her, I paused the video after the
character came out with the bananas,
and I asked her what would happen
next. She replied on the keyboard ‘Car
Pinky Bad’. My impression from this
(highly anecdotal) event was that she
was telling me the character was getting
into the car next. The research by Kano
and Hirata [1] takes these observations
beyond anecdotal and confirms that, at
minimum, some apes know what comes
next in video scenes, and they anticipate
at least the most exciting events. I
suspect they have explicit knowledge of
these events, and perhaps may even be
capable of reporting about what
comes next. The continued testing
of apes with the enriched and
enculturated backgrounds such as
those of the apes in the Kano and Hirata
[1] study can provide an answer to that
question.
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